Non-steroidal anti-inflammatory agents, tolmetin and sulindac, attenuate oxidative stress in rat brain homogenate and reduce quinolinic acid-induced neurodegeneration in rat hippocampal neurons.
Alzheimer's disease (AD) is the most common form of neurodegenerative disease in the elderly. Anti-inflammatory agents have been shown to be beneficial in preventing neurodegenerative disorders such as AD. In this study we investigated the possible antioxidant and neuroprotective properties of two non-steroidal anti-inflammatory drugs (NSAIDS), tolmetin and sulindac, using quinolinic acid (QA)-induced neurotoxicity as a model. We used the thiobarbituric acid assay to measure the extent of lipid peroxidation and the nitroblue tetrazolium assay to measure the superoxide anion generated in rat brain homogenate. QA (1 mM) induced lipid peroxidation in rat brain homogenate was significantly curtailed by co-treatment of the homogenate with tolmetin and/or sulindac. Tolmetin and sulindac both reduced the generation of superoxide anions by the known neurotoxin, potassium cyanide (KCN). Intrahippocampal injections of QA induced neurotoxicity in rat hippocampus. N-Methyl-D-Aspartate (NMDA) receptor counts were conducted do give an indication of the amount protection offered by the NSAIDS. QA drastically reduced the number of NMDA binding sites by approximately 37%. This sharp decrease was considerably attenuated by the pre-treatment of the rats with tolmetin and sulindac (5 mg/kg/bd for five days). This study shows the antioxidant and neuroprotective properties of tolmetin and sulindac and hereby postulates that these drugs have important implications in the prevention or treatment of neurodegenerative diseases such as AD.